One hundred lichen species and lichenicolous fungi are reported from the Azores, occurring on São Miguel and/or Terceira, collected in 2011 and 2014. Thirty-seven species are newly recorded to the Azores and seven are described as new to science: Byssoloma fuscum, Lecania azorica, Sphaerellothecium heterodermiae, S. parmotremae, Stigmidium micareae, S. subcladoniicola, Thelocarpon microsporum.
INTRODUCTION
The Azores are a group of volcanic islands in the Atlantic Ocean, nearly 1,400 km west of the mainland of Portugal. There are 9 major islands, which have volcanic origins. Mount Pico, on the island of Pico, is the highest point in the archipelago, at 2,351 m. The islands visited for the study below, are characterised by a hilly landscape with the highest point on São Miguel, ca 1,100 m and the highest point on Terceira, ca 1,000 m. There is an existing checklist of lichens and lichenicolous fungi, which has been published online by , in which distribution of the species can be found from all over these nine islands. During October 2011 and June-July 2014 the author and his wife gathered ca 1,000 specimens on two islands, São Miguel and Terceira, respectively. These collections included almost all previously reported species, as well as numerous new records to the Azores or new to one or two studied islands. Seven species are described as new to science and several others are to be studied in the future. One hundred lichen species and lichenicolous fungi are reported from the Azores, of which thirty seven species are newly recorded to the archipelago and seven are described as new to science. VAN DEN BOOM, P. P. G. 
MATERIALS AND METHODS
All collected specimens have been studied by conventional macro-and microscopical techniques with hand-cut sections of the material mounted in tap water. Amyloid reactions were tested using Lugol's iodine solution (K/I). Some specimens were identified by specialists (see acknowledgements). All localities are provided with geographical coordinates based on GPS and mentioned below. Photographs of habitus are provided for the seven new species. Voucher specimens are kept in the herbarium of P. P. G. van den Boom, some specimens, especially type specimens are deposited in the herbarium of Berlin (B). Distribution data were taken from the checklists of the Azores Thallus corticolous, continuous, greenish grey, very thin, up to 0.1 mm thick, often almost indistinct; prothallus absent; upper surface smooth to slightly shiny, pale to moderately greyish brown; photobiont chlorococcoid, cells of 5 to 12 μm in diam.
Apothecia scattered, up to 0.25 mm in diam., disc at first slightly convex but becoming strongly convex soon, dark brown, margin very thin, slightly paler brown than the disc, but soon disappearing; excipulum lecideine, not cellular, inner part pale brownish, base of the apothecia sometimes with a pale rim of outwardly directed hyphae; epihymenium, dark reddish brown, paler in KOH; hymenium ca 55-70 μm high, hyaline; hypothecium dark brown; paraphyses strongly conglutinated, cells in the middle of the hymenium 1.5-2 μm in diam., simple to sometimes branched in the upper part, apices brown pigmented, widened up to 3 μm; asci Byssoloma-type, 8-spored, 25-37 × 15-20 μm; ascospores (17-)20-25 × (4-)4.5-5.5 μm, (3-)5-septate, ellipsoid, always well developed and abundantly present. Pycnidia not found.
Chemistry: Thallus K-, C-, KC-, P-; no chemical compounds detected. Etymology: The epithet refers to the colour of the apothecia. 
Distribution and ecology:
This new species occurs on three localities rather widely distributed in Terceira, from the centre to the west. It is known from trunks of Cryptomeria japonica and Erica, but on this latter phorophyte only on twigs, where it is very inconspicuous. It occurs in inland in hilly areas. Most probably the species is not rare, because it is very easily overlooked. In the field it looks as a small not well developed Byssoloma marginatum. It has been found growing close to this latter species.
Taxonomic notes: Byssoloma fuscum is the most similar with B. marginatum (Arnold) Sérus., but it is much smaller in habitus having thinner thallus and smaller apothecia, it appears as B. marginatum. This latter has wider apothecia (up to 0.7 mm in diam.) with a rather conspicuous, persistent pale margin and smaller ascospores, 12-18 × 3-5 μm, always 3-septate. Fellhaneropsis myrtillicola (Erichsen) Sérus. et Coppins, is easily overlooked for the new species, because it has also small dark apothecia of 0.1-0.2(-0.3) mm, which are even convex and immarginate when mature, but these apothecia have mostly a bluish tinge. The ascospores are different, oblong-fusiform 16-28(-34) × 3-4 μm, 3(-5)-septate. Thallus saxicolous, areolate to sometimes rimose, up to 0.2 mm thick; areoles up to 0.5 mm wide, upper surface smooth to slightly uneven, the are-oles often slightly upturning at the edge, upper surface pale to moderately greyish brown; photobiont chlorococcoid, cells of 5 to 14 μm in diam.
Apothecia erumpent, up to 0.4 mm in diam., when young with a thick thalline margin, evanescent when mature; disc plane to slightly convex, reddish brown, margin becoming darker than the disc, blackish when mature, persistent; excipulum in mature apothecia lecideine, not cellular, black at the rim, inner part hyaline, chlorococcoid algae developed mainly below the hypothecium; epihymenium, dark reddish brown, paler in KOH; hymenium ca 60-70 μm high, hyaline; hypothecium hyaline; paraphyses conglutinated, septate, cells in the middle of the hymenium 1.5-2 μm in diam., simple to sometimes branched in the upper part, apices brown pigmented, widened up to 5 μm; asci Bacidia-type, 8-spored, 40-50 × 10-15 μm; ascospores 10-12 × 4.5-5.5 μm, ellipsoid 1-septate. Pycnidia not found.
Chemistry: Thallus K-, C-, KC-, P-; no chemical compounds detected. Etymology: The epithet refers to the archipelago where it has been found. Distribution and ecology: This new species occurs on concrete of a wall in a coastal area (Atlantic coast), along a steep cliff, ca 35 m altitude. It is currently known only from the type locality.
Taxonomic notes: Lecania azorica is easily characterised by the erumpent young apothecia with a pale thalline and by the dark rim on the mature apothecia, it is somewhat similar with Lecania rabenhorstii (Hepp) Arnold, but that species has mainly crowded apothecia, which are slightly to strongly convex and they are not erumpent and the dark rim is lacking, the ascospores are usually somewhat wider. Vegetative hyphae immersed, 3-4.5 μm thick; cell wall dark brown, smooth, sometimes branched. Ascomata perithecioid, globose, semi-immersed, breaking through the cortex of the host, dark brown to blackish, 30-60(-70) μm in diam., abundantly present on each infected thallus lobe; perithecial wall dark brown, K-, cells in surface view roundish to angular, or slightly elongate, 5-10 × 3-6 μm; wall irregularly thickened; periphyses not observed; centrum K/I-, without any visible paraphysoids or pseudoparaphyses; asci shortly and widely ellipsoid to obpyriform, wall apically thickened, with a distinct ocular chamber, K/I-(but epiplasma K/I+ orange to red), 22-28 × 11-17 μm, 8-spored; ascospores hyaline, broadly ellipsoid to ovoid, 1-septate, smooth walled, often with a small perispore, with 1 guttule per cell, 6-10 × (2.7-)3-4 μm, upper cell slightly broader and often shorter. Pycnidia not observed.
Etymology: The epithet refers to the host genus. Distribution and ecology: The species is known from the Canary Islands (Tenerife and La Palma) and the Azores (São Miguel), from coastal to inland areas. The host is always Heterodermia albicans (Pers.) Swinscow et Krog. Growing on volcanic rocks.
Taxonomic notes: In Diederich (2007), there are notes mentioned on this species. It is proposed that it most probably regards a new species, but better material is needed to describe it. However, the type material is a very well developed specimen, in which perithecia are abundantly present. Sphaerellothecium gallowayi Diederich is the most related to the new species, because of the somewhat comparable measurements of perithecia (30-60(-70) μm in the new species, 30-45(-60) μm in S. gallowayi, asci (22-28 × 11-17 μm in the new species, 17-27 × 9-13 μm in S. gallowayi), and ascospores (6-10 × (2.7-)3-4 μm in the new species, and 7.5-10 × (2.5-)3-4 μm in S. gallowayi). However, this latter species has clearly visible vegetative hyphae on the host cortex. In S. gallowayi the ascomata are not breaking through the cortex of the host, as it is in the new species and they are much more scattered, so there are much less number of ascomata on each infected thallus lobe, the average distance between ascomata in the new species is ca 70 μm, in S. gallowayi it is >200 μm. It occurs on different host species of the genus Heterodermia. Vegetative hyphae semi-immersed, visible macroscopically, in pinkish discoloration of the thallus, with a bluish rim, 3.0-4.5(-5) μm thick, elongate; cell wall dark brown, smooth. 
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Ascomata perithecioid, globose, blackish, immersed to semi-immersed, 30-50 μm in diam.; perithecial wall 8-15 μm thick, in the upper part dark brown, K-, in the lower part pale to medium brown; cells in surface view of angular to somewhat elongate shape, 3-5 × 3-8 μm wide, wall irregularly thickened; periphyses not observed; centrum of ascomata K/I-, without any visible paraphysoids or pseudoparaphyses; asci broadly ellipsoid to obpyriform, wall apically thickened, with a distinct ocular chamber, K/I-(epiplasma K/I-), 22-27 × 10-12 μm, 8-spored; ascospores hyaline, ellipsoid to ovoid, 1-septate, smooth walled, without a visible perispore, mostly with 2 guttules per cell (material observed in water), 8-10 × 2.5-3 μm, upper cell slightly broader and sometimes shorter. Pycnidia not observed.
Etymology: The epithet refers to the host genus. Distribution and ecology: The species is known from the type locality on São Miguel in a coastal area, on N exposed steep volcanic outcrops, growing on Parmotrema perlatum (Huds.) Choisy.
Taxonomic notes: The perithecia and ascospores measurements are different from the description of Sphaerellothecium parmeliae Diederich et Etayo in Etayo and Diederich (1998) , which is described from Parmelia s. str. The perithecia in this latter are 25-40(-60) μm, semi-immersed to superficial, arising from large black necrotic areas (Etayo and Diederich 1998), which is not the case in the new species (perithecia 30-50 μm, immersed to semi-immersed, without black necrotic areas). A similar species, recently described is Sphaerellothecium giraltiae van den Boom has the same kind of slightly immersed vegetative hyphal net, but has much shorter asci (15-17 × 10-12 μm; 22-27 × 10-12 μm in the new species) and shorter ascospores ((5.5-)6-8 μm; 8-10 μm in the new species), it is known from different Rinodina species (van den Boom 2010).
Stigmidium micareae van den Boom, spec. nova (Fig. 5) Mycobank no.: MB 815837
A lichenicolous fungus on thallus of Micarea alabastrites (Nyl.) Coppins; ascomata perithecioid, subglobosis to globosis, peridium paraplectenchymatous, medium brown, interascal filaments, relative short, ascospores hyaline, [15] [16] [17] [18] [19] [20] VAN DEN BOOM, P. P. G. Vegetative hyphae poorly developed, pale to medium brown, smooth, pigmentation even, composed of elongate cells 2.5-3.5 μm in diam., not constricted at the septa, branched, immersed in the host tissues, I-.
Ascomata perithecioid, black, shiny, subglobose, to globose, sometimes somewhat conical above, with an ostiole, without appendices or projections, 30-80 μm in diam., semi-immersed in the host thallus, numerous, dispersed, occasionally aggregated; peridium paraplectenchymatous, medium brown, evenly coloured, in surface view of textura angularis, up to 10 μm thick, composed of unevenly pigmented cells of 2.5-4 μm across, K-, I-; hymenial gel I-, K/I-; ostiolar filaments not developed; interascal filaments relative short, branched; asci bitunicate, usually markedly thickened below the middle, often with a distinct long foot, endoascus strongly thickened above, internal apical beak often distinct and long, 45-55 × 9-12(-14) μm, 8-spored, I-, K/I-, with paler area just above apical beak; ascospores colourless, surface smooth, without a perispore, narrowly fusiform, occasionally narrowly obovate, with the greatest breadth above the middle, 15-20 × 2.5-3.5(-4) μm, 1(-2)-septate, not or slightly constricted at the septum, but sometimes with 1-2 oil guttules per cell, overlapping in 2-3 rows in an ascus. Pycnidia not observed. Etymology: The epithet refers to the host genus. Distribution and ecology: The new Stigmidium species is known from the type locality on Terceira in the west of the island ca 3 km from the southwest coast, an open place with scattered trees, at 460 m altitude. It grows on trunks of Cryptomeria trees.
Taxonomic notes: Some Stigmidium species have relatively long ascospores of more than 20 μm long, but these are mostly all much wider, up to ca 10 μm. However, the similar Stigmidium arthoniae (Arnold) Hafellner has ascospores of 17-22 × 4-5 μm with 1(-2) septa. These are clearly wider than in the new species, which are 15-20 × 2.5-3.5(-4) μm and it is only known from the host Arthonia radiata (Pers.) Ach. The ascomata are much wider (100-200 μm) than in the new species (30-80 μm). This latter species is known from the Canary Islands (Hernández-Padrón and Pérez-Vargas 2010). Stigmidium microspilum (Körber) D. Hawksw. has somewhat comparable ascospores (14-19 × 3-5 μm vs. 15-20 × 2.5-3.5(-4) μm), but the ascomata are 80-120 μm in diam., vs. 30-80 μm. This species is only known from the host Graphis scripta. The following Stigmidium species have narrow ascospores, somewhat comparable with those of the new species (15-20 × 2.5-3.5(-4) μm, but they all are shorter: S. heterodermiae Etayo (10.5-13 × 2.5-3 μm), S. microcarpum Alstrup et J. C. David (7-9 × 2-3 μm) and S. microsporum Etayo et Osorio (5.5-6 × 2-2.5 μm). However, these latter three have different hosts. Vegetative hyphae rather well developed, pale to medium brown, smooth, pigmentation even, composed of elongate cells 2.5-5 μm in diam., not constricted at the septa, sparsely branched, immersed in the host tissues, I-.
Ascomata perithecioid, (brownish) black, shiny, subglobose to globose, sometimes somewhat conical above, with an ostiole, without appendices or projections, 30-50 μm in diam., immersed to semi-immersed in the host thallus, numerous, scattered to sometimes crowded; peridium brown, evenly coloured, in surface view of textura angularis, 4-6 μm thick, composed of dark brown pigmented angular cells of ca 5 × 5 μm or up to 8 × 5-6 μm. K-, I-; hymenium I-, K/I-; ostiolar and interascal filaments not observed; asci bitunicate, broadly cylindrical to saccate, often with a distinct short foot, endoascus strongly thickened above, internal apical beak often distinct, 17-25 × 7-9 μm, 8-spored, I-, K/I-; ascospores colourless, old ascospores sometimes pale brown, surface smooth, without a perispore, narrowly ellipsoid, occasionally narrowly obovate, with the greatest breadth above the middle, (6-)6.5-7 × 2-2.5 μm, 1-septate, often slightly constricted at the septum, mostly with 2 oil guttules per cell. Pycnidia not observed.
Etymology: The epithet refers to the similarity with Stigmidium cladoniicola.
Distribution and ecology: This new species is only known from the type locality in Terceira. It is known from trunks of Cryptomeria japonica, growing mainly on squamules of an unidentified Cladonia. It occurs in inland, hilly areas.
Taxonomic notes: The only known Stigmidium species growing on Cladonia is Stigmidium cladoniicola Zhurb. et Diederich, described from C. macrophylla (Schaer.) Stenh. differs in larger perithecia (up to 80 μm in diam.), which are semi-immersed in the host thallus to sessile, much bigger asci of 33-42 × 13-16 μm vs. 17-25 × 7-9 μm, much larger ascospores of 11.5-15 × 3-4 μm vs.
(6-)6.5-7 × 2-2.5 μm. S. microcarpum Alstrup et J. C. David has somewhat the same ascomata (35-50 μm in diam.) and slightly bigger ascospores (7-9 × 2-3 μm), it has an apical pore of 4-7 μm, which is not visible in the new species, it has a different host, Flavocetraria cucullata (Bellardi) Kärnefelt et Thell and is known from Greenland.
Thelocarpon microsporum van den Boom, spec. nova (Fig. 7 Thallus absent, but possibly associated with Micarea sp., growing close nearby.
Ascomata perithecioid, globose, to somewhat flattened at the upper part, sessile, constricted at the base, emarginated, 0.05-0.15 (-0.2) mm in diam., yellow-pruinose, hymenium 45-50 μm high, K/I+ faint bluish, hymenial gel absent; paraphyses branched, apices not widened, 0.8-1.2 μm wide, but forming an epithecium incrusted with fine crystals; asci broadly ellipsoid, wall K/ I+ blue, thickened at apex into a tholus; tholus K/I+ blue, multispored, with >50 spores; ascospores globose, very small, 1.5-2(-2.5) μm in diam., without oil droplets. Pycnidia not observed.
Etymology: The epithet refers to the very small ascospores.
VAN DEN BOOM, P. P. G.
Distribution and ecology:
The species is known from the type locality on Terceira (Azores), and known from two inland localities from 500-800 m altitude, growing on trunks of Cryptomeria trees and Erica shrubs.
Taxonomic notes: This new Thelocarpon species is easily recognised by very small globose ascospores of 1.5-2(-2.5) μm. Two other Thelocarpon species with paraphyses and globose ascospores are T. sphaerosporum H. Magn. and T. depressulum Vain. The former has much larger ascospores, of 4.5-5.5 μm vs. 1.5-2(-2.5) μm, it has more or less apothecioid ascomata of 0.15-0.2 mm vs. perithecioid ascomata of 0.05-0.15(-0.2) mm and hymenial gel is present vs. hymenial gel is absent and is an alpine species, the latter has apothecioid ascomata, which are marginate and has an exposed disc vs. perithecioid ascomata, globose ascospores of 2-3 μm vs. 1.5-2(-2.5) μm, it grows saxicolous or lignicolous and is known from Sweden, Norway (Santesson et al. 2004 ) and the Tatra Mountains (Poelt and Vězda 1977 but no information about the distribution.
Abrothallus parmotrematis Diederich -Loc. 47 on Cryptomeria, on Parmotrema perlatum, B51861. -Mentioned from Pico and São Jorge by Diederich (2011) and from São Jorge by Berger and Priemetzhofer (2008) .
Abrothallus welwitschii Mont. -Loc. 18 on Acer on Sticta, B51372. gives no information about the distribution.
Ampullifera foliicola Deighton -Loc. 18 on leaf of Camellia, on Byssoloma subdiscordans (Nyl.) P. James, B51343. -New to the Azores.
Anisomeridium robustum Orange, Coppins et Aptroot -Loc. 11 on Populus, B46744. -This species was previously not known fertile, but here we have found perithecia up to 0.4 mm wide with 1-septate ascospores, septum towards the lower end of the ascospore, 10-12 × 5.5-7 μm. It was recently described in Coppins and Aptroot (2008) . New to the Azores.
Arthonia cinnabarina (DC.) Wallr. -Loc. 6 on Laurus, B46606. gives no information about the distribution.
Arthonia .
Byssoloma croceum Sérus. et Puntillo -Loc. 28 on Erica, B51556. -This species is known from the Canary Islands, Madeira and Italy (Carvalho et al. 2008 , Sérusiaux 1998 .
Caloplaca chrysophthalma Degel. -Loc. 41 on Erica, B51780. -Only known from Faial .
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Tremella ramalinae Diederich -Loc 
